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Inroducton
In 1987, over 2,100 youths under age

19 in the United States killed themselves,
making suicide the third most common
cause of death in the US adolescent pop-
ulation. Although suicide rates in the US
population have been relatively stable,
rates among youths have tripled over the
past 30 years, from 4.5 per 100,000 in 1950
in 13.1 per 100,000 in 1986.1 Among US
ethnic groups, American Indians and
Alaskan Natives have the highest rates.2'3
The suicide rate among Native American
adolescents in 1987 was 26.8 per 100,000,
more than double the national rate for ad-
olescents of all races.4

For every completed suicide, it is es-
timated that eight or more are attempted.5
The 1987 National Adolescent Student
Health Survey reported that 11.1 percent
of males and 17.5 percent of females from
a national random sample of eighth and
tenth grade students had harmed them-
selves in a way that might have caused
their death.6 The prevalence of suicide at-
tempts among Native Americans may
even be higher. Among a cohort ofAmer-
ican Indian high school students attending
a boarding school in the southeast US, 23
percent had attempted suicide during their
lifetime.7

This high rate of self-destructive be-
havior among Native American adoles-
cents warrants further investigation and
culturally appropriate intervention. The
1988 Navajo Adolescent Health Survey
offered an opportunity to examine a set of
traditional risk factors that are thought to
be important in the general population.
This populationwas chosen because it had
the largest and most complete participa-
tion in the Indian Health Service Adoles-
cent Health Survey conducted in 1988.

The purpose of this study was to identify
risk factors for self-reported suicide at-
tempts among adolescent students in the
Navajo Indian population.

Methods

Instunment
The source of data was the 1988 Na-

vajo Adolescent Health Survey, a subset
of the Indian Health Service Adolescent
Health Survey. This 162-item survey was
designed as a health promotion tool for
use by the Indian Health Service and in-
dividual communities to identify and ad-
dress problems in adolescent health. The
original instrument was designed by Ad-
olescent Health Program ofthe University
of Minnesota8 and adapted for use in Na-
tive American populations. After pilot
testing, the survey was administered to
Native American students throughout the
United States. Content of the survey in-
cluded personal data, information about
the home and family, general health, nu-
trition, substance abuse, social concerns,
experiences and attitudes regarding sex,
mental health, and injury. The data from
the Navajo Reservation represented more
than 70 percent of the national sample.
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Study SitelSubjects
The Navajo Reservation is the largest

Indian nation outside of Alaska with an
estimated population of 190,000. Schools
on or adjacent to the reservation were en-
couraged to participate, although each
school or individual student could decline.
A volunteer sample of 47 schools repre-
senting grades six to twelve participated in
the survey. All students in participating
schoolswere asked tovoluntarily respond
to the anonymous survey during class
time. There was no attempt to survey stu-
dents absent on that day. The response
rate exceeded 70 percent of enrolled stu-
dents in virtually all participating schools
to yield a usable sample of 7,241 re-
sponses, representing approximately one-
third of all eligible students on the Navajo
reservation.

Risk Factors
To determine risk factors for self-

report of attempted suicide, we analyzed
this survey using one question as the out-

come, or dependent, variable: "Have you
ever tried to kill yourself?" The indepen-
dent variables consisted of 28 survey
items in eight categories (Table 1) hypoth-
esized tobe underlying risk factors for sui-
cide attempts. There were one to six sur-
vey items in each category. All of the
items, except alienation, were measured
by a single survey question.

Alienation was assessed using a nine
item scale (Table 2) that explores the re-
spondent's connectedness with the family
and community. This scale had substan-
tial intemal consistency (Cronbach's al-
pha = 0.85) and construct validity when
compared to other items of a similar na-
ture in the survey.

Students reporting a suicide attempt
were compared to those with no such re-
port for each of the hypothesized risk fac-
tors. Chi-square statistics were used to es-
tablish significance in these comparisons
and the significance level was adjusted to
.0018 by the Bonferroni correction for
multiple comparisons. Items that met this

level of significance were entered in a mul-
tiple regression equation controlled for
age and gender. Both forward stepwise
and structured regression strategies were
employed in this procedure. UsingF tests,
items that remained significant after ad-
justment for the other variables were en-
tered into a logistic model. Estimates of
adjusted odds ratios for each risk factor
were derived from the coefficients of the
logistic regression model. Categoricalvar-
iables were divided into a series of dichot-
omous dummy variables; odds ratios pre-
sented for these variables represent
comparison of the high versus low expo-
sures. Data were analyzed with the
SPSS-PC (SPSS Inc., Chicago, IL 60611)
and EGRET (Statistics and Epidemiology
Research Corp., Seattle, WA 98105) sta-
tistical packages.

Results
The sample was 51 percent female

with a median age of 14.4 years and ninth
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FIGURE 1-Suicide Attempts by Hard Uquor Use among Navajo Adolescents.

grade standing. Exposure to suicidal be-
havior among friends and familywas com-
mon in this group of students. About 18
percent of the respondents replied that
someone in their family had tried to kill or
had killed themselves. Similarly, almost
18 percent had a friendwho had attempted
suicide and 9 percent had a friendwho had
completed suicide.

Of all respondents, 6,637 (92 percent)
answered the question about suicide at-
tempts; 971 (15 percent) admitted to a past
attempt to kill themselves. Thirty-five per-
cent of these attempts had occurred more
than one year before the survey and 58
percent of the students had tried to kill
themselves more than once. Thirty-six
percent of suicide attempts were not re-

ported to anyone and only 15 percentwere
brought to the attention of a medical pro-
fessional.

In Table 1, the crude and adjusted
odd ratios for hypothesized risk factors
that were significant in distinguishing be-
tween respondents who had reported a

previous suicide attempt, and those who
had not, are shown.

In the final model, nine risk factors
demonstrated a statistically significant and
independent association with a history of
suicide attempts. The two strongest asso-

ciations were a history of a mental, be-
havioral, or emotional problem requiring
professional help (OR = 3.2) and extreme
alienation from family and community
(OR = 3.2). Exposure to suicide comple-
tions and attempts by family and friends
also shared strong associations with sui-
cide attempts. Having a friend who pre-

viously attempted suicide (OR = 2.8) was
more strongly associated with attempts by
the respondent than having a family mem-
ber either attempt or complete suicide (OR
= 2.3). The consumption of hard liquor at
weekly intervals was also significantly as-

sociated (OR = 2.7) with suicide attempts.
The frequency ofhard liquor consumption
was linearly correlated with a lifetime
prevalence of suicide attempts (Figure 1).
Beer and wine consumption were not sig-
nificant correlates at any frequency of use
after adjustment for hard liquor use.

A self-perception of poor general
health was also independently associated
with a history of suicide attempts (OR =

2.2). The association of past physical
abuse (OR = 1.9) with suicide attempts
was marginally stronger than that of sex-

ual abuse (OR = 1.5). Finally, the odds
ratio for female gender remained signifi-
cant after adjustment for covariates (OR
= 1.7).

Several risk factors appeared to be
associated with a past suicide attempt in
the bivariate analysis but were not in-
cluded in the model because of the many
missing values. These variables included
both the maternal and paternal consump-
tion patterns of alcohol and the respon-

dent's school performance as measured
by the grade point average.

Risk factors whichwere significant in
the bivariate analysis but did not remain
significant after adjustment for other co-

variates, or after correction for multiple
comparisons, included: community ofres-
idence, history of friend's suicide comple-
tion, all of the family structure variables,

the weekly use ofbeer or wine, household
density, religiosity of the respondent, the
household presence ofthe natural mother,
and an adoptive father or stepfather.

Discussion

To our knowledge, this is the first
large controlled study of suicide attempts
among Native American adolescents. The
lifetime prevalence of self-reported at-
tempts among Navajo students is high, but
similar to that reported in the Minnesota
and National Adolescent surveys.6'8 The
risk factors ascertained in this study of
Native American youth are similar to
those described for the general popula-
tion.

An important finding of this study is
the link between the suicide attempts of
the respondents and those of their friends
and family. Because prevalence of expo-

sure was the highest for these risk factors
and because of their strong association
with suicide attempts, these risk factors
have the greatest public health impor-
tance. Although bereavement following a

family suicide is recognized to be a risk
factor for suicidal behavior in older
adults,9 there have been few controlled
studies documenting this risk in children
and adolescents. The studies of adoles-
cent suicide clusters, where a number of
suicide deaths occur in a community over

a short period, have been conflicting as to
whether exposure to a friend's suicide is a
risk factor.1012 But these studies have
only evaluated deaths, not attempts, and
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have studied only suicide deaths associ-
ated with a suicide cluster.

Alienation from family and commu-
nity was independently associated with a
history of previous suicide attempt. This
supports findings from numerous uncon-
trolled studies in other populations, in-
cluding Durkheim's sociologic analysis of
suicide.'3

The association of alcohol and sui-
cide attempts confirms previous findings
and demonstrates new ones. Chronic and
acute ethanol intoxication appear to play
an important role in completed suicides of
both White and Native Americans.'14"5 In
contrast, there are few data on the role of
alcohol in suicide attempts, nor on the dif-
ferences between varying types of alco-
hol. After adjustment for beer and wine
consumption, use of hard liquor remained
the significant alcohol-associated variable
related to suicide attempts. The linear re-
lationship between frequency of hard li-
quor use and the lifetime prevalence of
suicide attempts suggests that its con-
sumption (or a close proxy) may play a
causal role in suicide attempts.

The finding that past sexual or phys-
ical abuse is a risk factor for suicide at-
tempts correlates with reports from other
populations. Riggs, et al, recently re-
ported similar findings for sexual and
physical abuse in a smaller survey of
Rhode Island students, although these
variables were not adjusted for other be-
havior and life events.'6 Our study also
indicated an interaction between the gen-
der and abuse variables, demonstrating
that sexual abuse of males and physical
abuse of females are associated with
higher risks than the converse situations.
This has not been described in other stud-
ies.

Mental health problems were ex-
pected to be risk factors as their associa-
tion to suicidal behavior has been well
described."7-9 Despite this, few con-
trolled studies have confirmed this finding
in the American Indian population. Man-
son's survey ofIndian adolescent students
from a southeastem boarding school dem-
onstrated that those with a past suicide
attempt had a higher level of depressive
symptomatology.7 A recent controlled
study of adolescents presenting to an ur-
ban emergency room for suicide attempts
indicated that they were more likely than
controls to have a history ofmental health
care.20

There are several limitations to this
study. Its cross-sectional design did not
allow us to establish the temporal relation-
ship between these risk factors and the

suicide attempt. Mental health problems
or alienation, may show associations be-
cause they may also be sequelae of an
attempt. In addition, some associations
may represent proxies for other variables
not in the model. An example of a poten-
tial proxy might be child abuse, where the
abuse history is important because it is
symbolic ofpervasive family dysfunction.

The survey did not measure the se-
verity of the self-inflicted injury. Since
only 15 percent of the attempts were re-
ported to medical professionals, we infer
that the unreported attempts represented
gestures or minor injuries. Altemate inter-
pretations are that potentially lethal at-
tempts were only marginally successful,
or that some of these unreported attempts
were disguised as unintentional injuries,
e.g. single occupant motor vehicle crash.

Because the study was conducted in
school, it did not include those students
absent on the day of the survey. Students
who had been expelled, suspended, or had
dropped out before the survey also were
not represented. All of these groups may
be at higher risk for many of these behav-
iors and life events. This may have led to
an underestimate ofthe true lifetime prev-
alence of suicide attempts.

Although the use of anonymous self-
reported questionnaires precluded cor-
roboration of responses with existing data
sources such as medical and social service
records, its anonymity may have been an
important safeguard of its validity. Since
many of these behaviors are illicit or ta-
boo, adolescents may be reluctant to dis-
close such information in a survey with
identifiers. The validity of the self-re-
ported information is supported by the
similarity of these results to those from
other studies.

Finally, this survey did not include
some potentially important risk factors in
this population. Exposure to traumatic
deaths other than suicides and adaptabil-
ity to a bi-cultural environment were not
included but may also be important risk
factors.21'22

The causal model of suicidal behav-
ior is extremely complex and appears to
varybetween age and cultural groups. The
causal model will be constructed using
risk factors derived from controlled stud-
ies. Future preventive strategies should
focus on identified risk factors that can be
modified.23 Furthermore, public health ef-
forts to reduce suicide rates will be most
successful if focused on those risk factors
with the highest attributable risk. Future
research efforts to determine the etiology
of suicidal behavior in the American In-
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dian and Alaskan Native populations
should be directed toward carefilly de-
signed population-based case-control
studies. El
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